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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the influence of diffraction by a 
transparent part made minimum at an intermediate aperture and to 
miniaturize the device. 

SOLUTION: The diaphragm device is provided with two aperture 
blades 3 and 4 and a neutral density(ND) filter holding member 5 to 
which a first ND filter 22 is attached. The ND filter holding member 5 is 
provided to move in the same direction as that of one aperture blade 3 
located in a state that it holds the other aperture blade 4, in an optical 
axial direction and a second ND filter 23 is attached to cover a part of 
the aperture diameter forming notch 14 of one aperture blade is 
attached thereto, so that the area for covering an aperture 30 of the 
first ND filter 22 is larger than that of the second filter 23 and the 
displacement of the first ND filter caused by a change in aperture 




diameter is larger than that of the second ND filter. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the collimator of a new taking lens. It is related with the structure 
which mitigates the effect of the diffraction by the transparence section which became the minimum in the middle 
diaphragm until it results in a small diaphragm at a technique, without enlarging equipment about the collimator of the 
taking lens which prevented the reflect lump of the dust near [ by degradation of the image quality by diffraction or 
increase of the depth of focus ] the image sensor with the ND filter, while using two or more drawing wings which go 
straight on to hard flow mutually in detail. 
[0002] 

[Description of the Prior Art] It changes to the so-called "tris diaphragm" which is made to rotate two or more drawing 
wings to the circumference of an optical axis, extracts, and adjusts a path, and the collimator of the taking lens which 
aimed at reduction of cost in the miniaturization and the lightweight-ized list using two drawing wings which move the 
straight-line top of 1 to hard flow mutually is increasingly used for the collimator of taking lenses, such as a video 
camera. 

[0003] However, if the diameter of a diaphragm becomes small too much when a photographic subject is bright, a 
reflect lump of the dust by degradation of the image quality by diffraction and increase of the depth of focus will pose a 
problem. 

[0004] Then, as an ND filter is stuck on one diaphragm wing, this ND filter extracts and it projects in notching for the 
diameter formation of drawing of a wing, there are some which prevented becoming an extreme small diaphragm. 
[0005] Drawing 9 shows an example a of the collimator of the conventional taking lens. 

[0006] Collimator a consists of the driving means d for driving two drawing wings b and c and these diaphragm wings b 
and c. 

[0007] It extracts to the margo inferior and the notching e for path formation is formed, and the shown around slits f and 
f prolonged in the vertical direction are divided into the location of the right-hand side marginal approach of the 
diaphragm wing b up and down, and one drawing wing b is formed in it. Moreover, the shown around slit g prolonged 
in the vertical direction is formed also in the location which visited the left-hand side edge. 

[0008] Moreover, the right and left long connection long hole h is formed in the location immediately on the shown 
around slit f formed in the top on the right of the diaphragm wing b. 

[0009] And the guide pins prepared in the case with which the optical passage hole was formed, and which is not 
illustrated engage each ** with the shown around slits f, f, and g, enabling free sliding, it extracts by this, and Wing b is 
supported for the vertical direction by this case, enabling free sliding. 

[0010] The drawing wing c of another side is attached so that it extracts to the upper limb, and the notching i for path 
formation may be formed, ND filter j may extract and the lower limit section of the notching i for path formation may 
be covered. The shown around slits k and k prolonged in the vertical direction are divided into the location of the left- 
hand side marginal approach of the drawing wing c up and down, and are formed in it. Moreover, the shown around slit 
1 prolonged in the vertical direction is formed also in the location which visited the right-hand side edge. In addition, as 
for ND filter j, the thing of 10% of permeability is used. 

[001 1] Moreover, the right and left long connection long hole m is formed in the location immediately on the shown 
around slit k formed in the top on the left of the diaphragm wing c. 

[0012] And the guide pins prepared in the case which does not carry out [ above-mentioned ] illustration engage each ** 
with the shown around slits k, k, and 1, enabling free sliding, it extracts by this, and Wing c is supported for the vertical 
direction by this case, enabling free sliding. 
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[0013] A driving means d has the actuation arm o fixed to the revolving shaft of drive-motor n and this drive-motor n 
attached in the upper part section of the above-mentioned case which is not illustrated. 

[0014] The actuation arm o is long to a **** longitudinal direction, and the center section is being fixed to the revolving 
shaft of drive-motor n, and the connection pins p and p protrude on the right-and-left both ends. 

[0015] And the connection pin p on the right-hand side of the actuation arm o extracts, and the left-hand side connection 
pin p extracts to the connection long hole h of Wing b, and it engages with it respectively free [ sliding ] again at the 
connection long hole m of Wing c. 

[0016] therefore, the diaphragm wings b and c connected with these since the connection pins p and p will move in the 
respectively opposite direction, if drive-motor n drives and the actuation arm o rotates — the vertical direction - and it 
will move in the opposite direction. The diameter q of a diaphragm (diaphragm opening) limited by the notching e and i 
for the diameter formation of drawing of two drawing wings b and c will change with these. 
[0017] Drawing 10 moves the drawing wings b and c of collimator a constituted in this way, and the opening 
configuration when extracting from an open diaphragm ( drawing 10 (a)) one by one to a small diaphragm ( drawing 10 
(g)) and ND filter j show a wrap situation for opening. 
[0018] 

[Problem(s) to be Solved by the Invention] By the way, if it was in the above collimator a, it was the middle process in 
which it resulted in a small diaphragm ( drawing 10 (g)), and as shown in drawing 10 (e), the transparence part r which 
ND filter j extracts and is not devoted all over Opening q took out effectiveness just like a small diaphragm, and there 
was a problem that image quality deteriorated. 

[0019] Drawing 1 1 is a graphical representation showing the result of having measured change of the contrast of the 
perpendicular direction by change of the diaphragm opening q. In drawing 1 1 , (a) - (g) of an axis of abscissa is a thing 
corresponding to opening configuration [ of drawing 10 ] (a) - (g), and an axis of ordinate is the contrast in a certain 
frequency calculated from the output of an image sensor. 

[0020] If it extracts from an open diaphragm ( drawing 10 (a)). Opening q is extracted and it goes so that it may 
understand by drawing 1 1 , contrast falls gradually, and when it changes into the condition of drawing 10 (e), the 
minimum value of contrast will be measured. The configuration of the transparence part r which ND filter j extracts this 
and is not devoted all over Opening q turns into a perpendicularly flat configuration (triangle). Although the image in 
which an epilogue and the flux of light which passed along ND filter j on the other hand do not have the effect of 
diffraction in the image with which the flux of light which changed into the small diaphragm condition and passed along 
the transparence section r deteriorated in diffraction since the f number is brighter than the transparence section r will be 
tied Since the permeability of ND filter j is low (10%), as a whole, the flux of light which passed along the transparence 
section r becomes dominant, and, thereby, image quality is considered that contrast falls. That is, since the difference of 
the permeability of the above-mentioned transparence section r and ND filter j is large, it is because the transparence 
section r becomes being the same as that of a small diaphragm condition. 

[0021] If it extracts further, Opening q is extracted and it goes from the condition of drawing 10 (e), the transparence 
section r is lost, ND filter j extracts, for a wrap reason, the effect of diffraction will be lost and contrast will recover the 
whole surface of Opening q again ( drawing 10 (f)). 

[0022] If it extracts further, Opening q is extracted and it goes from the drawin g 10 (f) condition, since the diameter of 
opening will serve as the minimum, contrast will fall again as small diaphragm diffraction ( drawing 10 (g)). 
[0023] Thus, if it was in the above-mentioned conventional collimator a, before becoming a small diaphragm (the 
diameter of opening is the minimum value) .( drawing 10 (g)), contrast became the minimum value ( drawing 10 (e)), 
and the problem that image quality will deteriorate was. 

[0024] Then, this invention makes it a technical problem to mitigate the effect of the diffraction by the transparence 

section which became the minimum in the middle diaphragm until it results in a small diaphragm. 

[0025] 

[Means for Solving the Problem] Then, in order that the collimator of this invention taking lens may solve the above- 
mentioned technical problem It has at least two drawing wings and the ND filter attachment component in which the 1st 
ND filter was attached. It prepares so that an ND filter attachment component may be moved in the same direction as 
the drawing wing of another side in which it is located on both sides of one drawing wing in the direction of an optical 
axis. While attach the 2nd ND filter in the drawing wing of this another side so that a part of the notching for the 
diameter formation of drawing may be covered, and the 1st ND filter of the above extracts to it, and the 2nd ND filter 
extracts wrap area for opening to it and setting opening as it more greatly than wrap area The amount of displacement of 
the 1st ND filter accompanying change of the diameter of drawing is made larger than the amount of displacement of 
the 2nd ND filter. 
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[0026] Therefore, if it is in the collimator of this invention taking lens In the part with which it sees from an optical axis 
and an ND filter may lap, permeability is low, and permeability can be comparatively made high in the part only one 
ND filter appears. By this Since the difference of the permeability of this transparence section and the part only one ND 
filter appears is not extremely different Even if the transparence section becomes the minimum in a middle diaphragm 
until it results in a small diaphragm, while being able to mitigate the effect of the diffraction by this transparence section 
and being able to mitigate degradation of image quality, equipment is not enlarged in order to realize this. 
[0027] 

[Embodiment of the Invention] Below, it explains according to the gestalt of the operation which showed the detail of 
the collimator of this invention taking lens to the accompanying drawing. 

[0028] Drawing 1 thru/or drawing 6 show the gestalt of operation of the collimator of this invention taking lens. 
[0029] The collimator 1 of a taking lens consists of the drive 6 grade for moving the ND filter attachment component 5 
by which two drawing wings 3 and 4 contained free [ migration in the vertical direction ] and the ND filter mentioned 
later are attached in the thin casing 2 and this casing 2, and the diaphragm wings 3 and 4 and the ND filter attachment 
component 5. 

[0030] Drawin g 4 shows an example of the optical system 7 for which such an collimator 1 is used. 

[0031] Optical system 7 has a lens LI - L6, and an image sensor 8, and the above-mentioned collimator 1 is arranged 

among lenses L4 and L5. 

[0032] The casing 2 of an collimator 1 consists of the principal piece 9 which carried out dished [ in which the front 
face carried out opening / flat ], and the cover plate 10 which blockades the front face of this principal piece 9. In 
addition, when a direction is shown in this specification, the direction which goes to the method of the diagonal below 
in drawing 1 is made into a before side, and the direction which goes to the method of the diagonal right is made into 
the backside. Moreover, make into left-hand side the direction which goes to the method of the diagonal left, and let the 
direction which goes to the method of the diagonal below be right-hand side. Furthermore, make into the bottom the 
direction which goes to the upper part in this drawing, and let the direction which goes below be the bottom. When the 
sense is shown in the following explanation, it shall depend in this direction. 

[0033] The peripheral wall 12 with small width of face before and after the principal piece 9 projected to the front so 
that it might extend along the periphery of the tooth-back wall 1 1 which' carried out plate-like [ of a long rectangle ] in 
the vertical direction, and this tooth-back wall 11, The small support pins 13 and 13 and small 13' which it projected 
two [ at a time ] towards the front, respectively from the right-and-left edges-on-both-sides section of the front face of 
the tooth-back wall 1 1, Frame part 1 lb with small width of face before and after projecting towards back from the 
periphery section of 13' and opening 1 la formed in the field of the upper limit side quadrant strength of the tooth-back 
wall 1 1 is formed in one with synthetic resin. Optical passage hole 11c which carried out the round shape is formed in 
the **** center section between the lower limit of the tooth-back wall 11, and the above-mentioned opening 1 la. 
[0034] The cover plate 10 is carrying out plate-like [ with the same configuration as the configuration seen from the 
cross direction of the above-mentioned principal piece 9 ], it is put so that the front face may be blockaded in a principal 
piece 9, and the casing 2 which carried out the thin cube type by that cause is formed. 

[0035] Optical passage hole 10a is formed in optical passage hole 1 lc of the above-mentioned principal piece 9 of a 
cover plate 10, and the location which countered, and this optical passage hole 10a and the above-mentioned 1 lc are 
arranged so that the same magnitude may be carried out and a mutual location may be in agreement. 
[0036] As for such casing 2, a principal piece 9 is arranged with the sense from which a cover plate 10 is on an image 
(image sensor 8) side by the body side so that optical-axis x-x of the optical system 7 then, arranged in outside ** which 
is not illustrated may pass along the core of the optical passage holes 10a and 1 lc. 

[0037] The drawing wings 3 and 4 and the ND filter attachment component 5 are formed with the resin film with the 
comparatively strong waist, the drawing wing 3 and the ND filter attachment component 5 of another side are located 
on both sides of one drawing wing 4, and the diaphragm wing 3 is arranged for a body side and the ND filter attachment 
component 5 in the above-mentioned casing 2 so that it may be on an image side. 

[0038] The drawing wing 3 and the ND filter attachment component 5 succeed in a pair, and it moves in the same 
direction at coincidence, and the direction of the ND filter attachment component 5 moves quickly so that it may 
mention later. Moreover, the diaphragm wing 4 moves in the direction opposite to the migration direction of the 
diaphragm wing 3 and the ND filter attachment component 5. 

[0039] the radius of principal piece 14a the drawing wing 3 is carrying out the **** J typeface, and the notching 14 for 
the diameter formation of drawing with a big **** hemicycle is formed in the upper limb of the lower part, and 
excluding the lower limit section of this notching 14 - the radius of the above-mentioned optical passage holes 10a and 
1 lc, and ****-- or [ being the same ] - or it is a little greatly alike and is formed. Moreover, lower limit section 14b of 
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the notching 14 for the diameter formation of a diaphragm is formed in the **** triangle. 

[0040] The shown around slit 16 similarly prolonged in the vertical direction is formed in the location where the shown 
around slits 15a and 15b which are divided into the location of the right end marginal approach of the drawing wing 3 
up and down, and are prolonged in the vertical direction visited the left end edge again, respectively. 
[0041] The connection long hole 17 prolonged in a longitudinal direction is formed in the location immediately on 
shown around slit 15a of the drawing wing 3 top. In addition, the connection long hole 17 is equivalent to the 2nd long 
hole in claim 3. 

[0042] When a deer is carried out and support pin 13* to which two support pins 13 and 13 of the right-hand side which 
casing 2 has to the right-hand side shown around slits 15a and 15b were located in the left-hand side shown around slit 
16 down the left of casing 2 again engages with each ** respectively free [ sliding ], the diaphragm wing 3 is supported 
by this casing 2 free [ migration in the vertical direction ]. 

[0043] The ND filter attachment component 5 is considering the same configuration as **** as the above-mentioned 
diaphragm wing 3, and also has a function as a diaphragm wing. In addition, that in which notching for extracting as a 
diaphragm wing and forming opening is formed is meant. 

[0044] Namely, the ND filter attachment component 5 is carrying out the **** J typeface, and the notching 18 with a 
big **** hemicycle is formed in the upper limb of the lower part. Lower limit section 18b of this notching 18 is formed 
in a **** triangle. In the location of the right end marginal approach Shown around slit 19a, The shown around slit 20 is 
formed in the location where 19b visited the left end edge again, respectively, and the connection long hole 21 
prolonged in the location immediately on upper shown around slit 19a at a longitudinal direction is further formed in it. 
In addition, the connection long hole 21 is equivalent to the 3rd long hole in claim 3. 

[0045] The notching 18 of the ND filter attachment component 5 is formed in the location below the notching 14 for the 
diameter formation of drawing of the diaphragm wing 3 in the same magnitude as this. In addition, since it is not for 
forming diaphragm opening as mentioned aBove, the notching 18 of the ND filter attachment component 5 does not 
need to be the same configuration as the notching 14 for the diameter formation of drawing of the diaphragm wing 3, 
and may be formed more greatly than the notching 14 for the diameter formation of a diaphragm. 
[0046] The above-mentioned shown around slits 19a, 19b, and 20 of the ND filter attachment component 5 are formed 
in the location which carries out **** correspondence with the shown around slits 15a, 15b, and 16 of the diaphragm 
wing 3, respectively, and are formed a little longer than these. <BR> [0047] The connection long hole 21 of the ND 
filter attachment component 5 is formed in the location which visited mist and right-hand side from the connection long 
hole 17 of the above-mentioned diaphragm wing 3 a little long rather than this. 

[0048] And when the diaphragm wing 3 and the ND filter attachment component 5 are piled up so that the mutual 
margo inferior may be in agreement, notching 18 will extract, it will be located below the notching 14 for formation, 
and shown around slit 15a, 19a and 15b, and 19b, 16 and 20 will be in agreement in each upper limit, and the 
connection long hole 17 will be located in a mist and diagonal below side from the connection long hole 21. In addition, 
in this condition, it will be in the condition that the upper limb with two mutual ND filters mentioned later was in 
agreement. 

[0049] When a deer is carried out and support pin 13' to which two support pins 13 and 13 of the right-hand side which 
casing 2 has to the right-hand side shown around slits 19a and 19b were located in the left-hand side shown around slit 
20 down the left of casing 2 again engages with each ** respectively free [ sliding ], the ND filter attachment 
component 5 is also supported by this casing 2 free [ migration in the vertical direction ]. 

[0050] To the field (front face) of the opposite side, the above-mentioned diaphragm wing 3 of the ND filter attachment 
component 5, and the side which counters 1st ND filter 22 is attached so that even the bottom one half of lower limit 
section 18b of notching 18 and principal piece 18a may be covered. Moreover, 2nd ND filter 23 is attached in the field 
(rear face) of the above-mentioned ND filter attachment component 5 of the diaphragm wing 3, the side which counters, 
and the opposite side so that lower limit section 14b of the notching 14 for the diameter formation of a diaphragm may 
be covered. 

[0051] When the diaphragm wing 3 and the ND filter attachment component 5 are piled up so that each bottom edge 
may be in agreement, the upper limit edge of two ND filters 22 and 23 of each of ND filters 22 and 23 corresponds, and 
two ND filters 22 and 23 lap and appear in the upper limit section of each of notching 14 and 1 8. 
[0052] In addition, the 32% of the flux of light which, as for both the permeability of these ND filters 22 and 23, passes 
only 1st ND filter 22 by using 32% of thing therefore will be penetrated, and the about 10% (0.32x0.32=0.1024) of the 
flux of light which passes the part with which ND filters 22 and 23 lapped will be penetrated. 

[0053] The notching 24 for the diameter formation of drawing of a **** hemicycle is formed in the lower limit edge of 
the diaphragm wing 4 sandwiched by the drawing wing 3 and the ND filter attachment component 5 in the direction of 
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an optical axis. It forms slightly greatly whether the radius of principal piece 24a except the upper limit section of this 
notching 24 is the same as the radius of the above-mentioned optical passage holes 10a and 1 lc. And upper limit section 
24b of this notching 24 is further cut and lacked in the **** triangle. 

[0054] Moreover, the shown around slits 25a and 25b formed so that it might be divided into the location which visited 
the left-hand side edge of the diaphragm wing 4 up and down and might extend in the vertical direction in each ** are 
formed, and the shown around slit 26 prolonged in the vertical direction is formed also in the location which visited the 
right-hand side edge. Furthermore, the right and left long connection long hole 27 is formed in the shown around slit 
25a bottom on left-hand side. In addition, the connection long hole 27 is equivalent to the 1st long hole in claim 3. 
[0055] A deer is carried out, and this diaphragm wing 4 is supported by this casing 2 free [ migration in the vertical 
direction ], when two support pin 13' of the left-hand side which casing 2 has to the shown around slits 25a and 25b, and 
13' engage with the shown around slit 26 that it can be slid on the thing of the support pin 13 and 13 bottom on the 
right-hand side of casing 2, respectively again. 

[0056] The drive 6 of the collimator 1 of a taking lens consists of rotation arm 29 grade driven by the motor 28 and this 
motor 28. 

[0057] A motor 28 is fixed so that the rear face may be blockaded from the backside in said frame part 1 lb by which 
front end section 28b of the case 28a was formed in the tooth-back wall 1 1 of casing 2, and thereby, the front end 
section of revolving-shaft 28c of a motor 28 is located in the center of**** of opening 11a of the above-mentioned 
tooth-back wall 11. 

[0058] As for the rotation arm 29, the center section is being fixed to revolving-shaft 28c of the above-mentioned motor 
28. And the connection pins 29a and 29b small in the right end section of this rotation arm 29 are located in a line with 
right and left, and connection pin 29c protrudes on the left end section towards the front, respectively. In addition, 
connection pin 29a is equivalent to the 3rd connection pin in claim 3 at the 1st connection pin [ in / in connection pin 
29c / claim 3 ], respectively by the 2nd connection pin [ in / in connection pin 29b / claim 3 ]. 

[0059] And connection pin 29b to which connection pin 29a located in the right end was located immediately in the left- 
hand side of connection pin 29a at the connection long hole 21 of the above-mentioned ND filter attachment component 
5 extracts, and left end connection pin 29c extracts to the connection long hole 17 of a wing 3, and it engages with it 
respectively free [ sliding ] at the connection long hole 27 of a wing 4. In addition, connection pin 29b and connection 
pin 29c have a the same distance from revolving-shaft 28c, and connection pin 29a is longer than the connection pins 
29b and 29c of others [ distance / from revolving-shaft 28c ]. 

[0060] Therefore, if the rotation arm 29 rotates, since the connection pins 29a, 29b, and 29c of each other will be 
displaced towards the vertical contrary, thereby, it extracts as the ND filter attachment component 5 and the diaphragm 
wing 3, and the wing 4 of each other is moved towards the vertical contrary. And it extracts as the ND filter attachment 
component 5 which extracts as the diaphragm wing 3 which moves in the mutually different direction, and moves in the 
amount of displacement with the same wing 4, i.e., the same rate, and moves in the same direction, and in a wing 3, the 
direction of the ND filter attachment component 5 connected with outside connection pin 29a extracts, and it moves in 
the bigger amount of displacement than wing 3, i.e., a quick rate. 

[0061] And when it extracts as the diaphragm wing 3 and a wing 4 moves towards the vertical contrary mutually 
Opening which can overlap and do each notching 14 and 24 for the diameter formation of drawing, The magnitude of 
the diaphragm opening 30 changes. The diaphragm wing 3 namely, to the upper limit of the successive range It extracts, 
when it extracted when the drawing wing 4 was located in the lower limit of the successive range, it became the small 
diaphragm with the smallest opening 30, and the diaphragm wing 3 and the ND filter attachment component 5 are 
located in the lower limit of the successive range and the diaphragm wing 4 is located in the upper limit of the 
successive range, and opening 30 serves as the open biggest diaphragm. In addition, diaphragm opening 30 in an open 
diaphragm condition serves as magnitude of the optical passage holes 10a and 1 lc of casing 2 rather than is made by the 
lap with the notching 14 and 24 for the diameter formation of a diaphragm. 

[0062] Moreover, in the condition of an open diaphragm, in order that the direction of the ND filter attachment 
component 5 may extract two ND filters 22 and 23 and they may move a little quickly compared with a wing 3 until 
they are in the condition of starting the lower limit edge of the diaphragm opening 30 slightly and result in a small 
diaphragm from this condition, they increase in number the drawing opening 30 of 1st ND filter 22 more than the area 
which 2nd ND filter 23 occupies [ the direction of wrap area ] gradually. 

[0063] When this is the amount of displacement with the 1st same ND filter 22 and 2nd ND filter 23, In order for two 
ND filters 22 and 23 to extract at the time of an open diaphragm and to make' it not start opening 30 It is necessary to 
locate caudad the diaphragm wing 3 by which 2nd ND filter 23 was attached and by which it had to extract, the 
notching 14 for path formation had to be extracted, it had to separate from opening 30 to some extent, and the part and 
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the notching 14 for the diameter formation of a diaphragm were formed, and equipment must be enlarged at the time of 
an open diaphragm. 

[0064] However, like the collimator 1 of this invention taking lens, by enlarging the amount of displacement of 1st ND 
filter 22 as compared with the amount of displacement of 2nd ND filter 23, distance in which ND filter 23 was attached 
at the time of diaphragm disconnection and to which extract, extract the notching 14 for path formation, and it is made 
to evacuate from opening 30 can be lessened as much as possible ( drawin g 5 mentioned later (a)), and it contributes to 
the miniaturization of equipment. If it puts in another way, it can be made the location which extracted ND filters 22 
and 23 and was evacuated as much as possible from opening 30 at the time of an open diaphragm, and quantity of light 
loss at the time of diaphragm disconnection can be made into min. 

[0065] Drawing 5 is the schematic diagram having shown change of the drawing opening 30 from an open diaphragm 
( drawin g 5 (a)) to a small diaphragm ( drawin g 5 (g)). 

[0066] Drawin g 5 (a) shows an open diaphragm condition. The notching 14 and 18 of the diaphragm wing 3 and the ND 
filter attachment component 5 Optical passage hole 10a of casing 2, Extract with the optical passage holes 10a and 11c 
in the condition that it is located in 1 lc face to face, extract to these optical passage holes 10a and 11c, and the wing 3 
and the ND filter attachment component 5 have not started, and opening 30 is formed. The remaining part serves as the 
transparence section 31 in the condition of having applied two ND filters 22 and 23 to the optical passage holea [ 10 ] 
and 11c bottom slightly. In addition, since the amount of displacement of the diaphragm wings 3 and 4 is the same, the 
core of the diaphragm opening 30 is always in agreement with optical-axis x-x from an open diaphragm ( drawin g 5 (a)) 
before a small diaphragm ( drawing 5 (g)). 

[0067] If the diaphragm wings 3 and 4 and the ND filter attachment component 5 are gradually moved from this 
condition, the diaphragm opening 30 is extracted and it goes It extracts as the notching 14 for the diameter formation of 
drawing of the drawing wing 3, and extracts by the notching 24 for the diameter formation of drawing of a wing 4, and 
opening 30 is formed. By drawing 5 (b) 1st ND filter 22 will cover bottom **** 1/3 of the drawing opening 30, and two 
ND filters 22 and 23 will cover bottom **** 1/4 of the diaphragm opening 30. 

[0068] When the diaphragm wings 3 and 4 and the ND filter attachment component 5 are gradually moved from the 
condition of drawin g 5 (b), the diaphragm opening 30 is extracted and it goes, 1st ND filter 22 will cover bottom **** 
2/3 of the diaphragm opening 30 by drawing 5 (c), and two ND filters 22 and 23 will cover bottom **** 4/9 of the 
diaphragm opening 30. Although the transparence section 31 will present a small flat triangle in this condition, 
degradation of the image according [ the difference of the permeability of the transparence section 31 and 1st ND filter 
22 ] to diffraction as compared with the former, since it is small is mitigated. 

[0069] Furthermore, the diaphragm wings 3 and 4 and the ND filter attachment component 5 are moved, when the 
diaphragm opening 30 is extracted and it goes, it will extract further, and it is drawing 5 (d) and bottom **** 5/9 will be 
covered [ opening 30 will be reduced as a whole, the whole surface will be covered with ND filter 22, and ] with ND 
filters 22 and 23. 

[0070] The diaphragm wings 3 and 4 and the ND filter attachment component 5 are gradually moved from the condition 
of drawing 5 (d), if the diaphragm opening 30 is extracted and it goes, by drawing 5 (e), top **** 1/10 of the diaphragm 
opening 30 will be covered only with 1st ND filter 22, and remaining **** 9/10 will be covered with two overlapping 
ND filters 22 and 23. Although the part of top **** 1/10 of the diaphragm opening 30 will present a small flat triangle 
in this condition, since there is no difference in the permeability by 1st ND filter 22, and the permeability by the lap of 
ND filters 22 and 23 not much, degradation of the image by diffraction is mitigated. 

[0071] Furthermore, the diaphragm wings 3 and 4 and the ND filter attachment component 5 are moved, when the 
diaphragm opening 30 is extracted and it goes, it will extract further, and it is drawing 5 (f) and the whole surface will 
be covered [ opening 30 will be reduced as a whole and ] with ND filters 22 and 23. 

[0072] And further, the diaphragm wings 3 and 4 and the ND filter attachment component 5 are moved, when the 
diaphragm opening 30 is extracted and it goes, by drawing 5 (g), the diaphragm opening 30 becomes the smallest (small 
diaphragm), and the whole surface will be covered with ND filters 22 and 23. 

[0073] Drawin gj6 is the graphical representation of drawing 1 1 shown in the above-mentioned conventional example, 
and the graphical representation which expressed similarly the result of having measured change of the contrast of the 
perpendicular direction by change of the diaphragm opening 30, (a) - (g) of an axis of abscissa is a thing corresponding 
to opening configuration [ of drawing 5 ] (a) - (g), and an axis of ordinate is the contrast in a certain frequency 
calculated from the output of an image sensor. 

[0074] When the drawing opening 30 of an collimator 1 is extracted from an open diaphragm ( drawing 6 (a)), and it 
goes so that it may understand by drawin g 6 , and contrast falls gradually and it changes into the condition of drawing 6 
(c), contrast shows the minimal value. Although this is in the condition of drawin g 6 (c) like the case where the 
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conventional example explains and it is because it is influenced of diffraction when the transparence section presents the 
minimum triangle, since the difference of the permeability of the transparence section 31 and 1st ND filter 22 is small, 
there is no fall of the contrast so then as compared with the former. 

[0075] And when it extracts from the condition of drawin g 6 (c), opening 30 is extracted and it goes, it recovers and 
contrast shows the maximal value in the state of drawing 6 (d). It is because the transparence section 31 of this which 
presented the minimum triangle is lost, the effect of the diffraction is lost and the top one half of the diaphragm opening 
30 will be in the condition that, as for bottom one half, 1st ND filter 22 is covered with two ND filters 22 and 23. 
[0076] Furthermore, when it extracts from the condition of drawing 6 (d), opening 30 is extracted and it goes, contrast 
falls gradually, and when it changes into the condition of drawing 6 (e), contrast shows the minimal value again. This is 
for being influenced of the diffraction, when only 1st ND filter 22 extracts and a wrap part presents a minimum triangle 
for opening 30. However, in this condition, since a difference is lost not much to the permeability by 1st ND filter 22, 
and the permeability by the lap of two ND filters 22 and 23, therefore, the fall of contrast does not become large. 
[0077] When it extracts from the condition of drawin g 6 (e) further, opening 30 is extracted and it goes, it recovers 
gradually and contrast shows the maximal value again in the state of drawin g 6 (f). This is because 1st ND filter 22 
which presented the minimum triangle is lost, the effect of the diffraction is lost and the flux of light will be in the 
condition of passing two ND filters 22 and 23. 

[0078] If an collimator 1 is extracted further and it goes from the drawing 6 (f) condition, since the diameter of opening 
will serve as the minimum, contrast will fall again as small diaphragm diffraction ( drawin g 6 (g)). 
[0079] In addition, in the gestalt of the above-mentioned implementation, the notching 18 of not only this but an ND 
filter attachment component may form more greatly than the notching 14 for the diameter formation of drawing of the 
diaphragm wing 3 the collimator 1 of the taking lens applied to this invention although it extracted and the thing of the 
same configuration as a wing 3 was explained with which the configuration of the ND filter attachment component 5 
was attached in 2nd ND filter 23. In short, since [ by which the diaphragm opening 30 was formed in two drawing 
wings 3 and 4 ] it extracts and is formed of the notching 14 and 24 for path formation, ND filter 23 which ND filter 22 
attached in the ND filter attachment component 5 extracted, extracted opening 30 as wrap area, and was attached in the 
wing 3 extracts, and wrap area should just differ opening 30. Moreover, although what extracted the ND filter 
attachment component 5 and has been arranged to the before [ wings 3 and 4 ] side (image side) was explained, you 
may make it arrange the ND filter attachment component 5 to the backside [ the diaphragm wings 3 and 4 ] (body side). 
[0080] Moreover, in the gestalt of the above-mentioned implementation, since the amount of displacement of the ND 
filter attachment component 5 which attached 1st ND filter 22 by rotation of the rotation arm 29 was made larger than 
the diaphragm wing 4 which moves to an opposite direction mutually Area which the transparence section 31 occupies 
more at the time of an open diaphragm can be enlarged, and, therefore, the quantity of light loss by ND filters 22 and 23 
can be mitigated at the time of an open diaphragm (refer to drawing 5 (a)). Moreover, since the amount of displacement 
of the diaphragm wings 3 and 4 was made the same, the core of the drawing opening 30 can be made in agreement with 
optical-axis x-x according to the gestalt of the above-mentioned implementation from an open diaphragm ( drawing 5 
(a)) before a small diaphragm ( drawing 5 (g)). 

[0081] Moreover, since two ND filters 22 and 23 prepared the small direction 23 in the diaphragm wing 3 located in a 
body side at the ND filter attachment component 5 located in an image side in the direction 22 [ large ], although they 
formed two ND filters 22 and 23 into optical system 7, the ghost generated with ND filter 22, or 23 and an image sensor 
8 does not increase. 

[0082] That is, since an image sensor and an ND filter cannot perform acid-resisting processing, it poses a problem that 
a ghost occurs by the interflection of an image sensor and an ND filter. When arranging two ND filters in optical system 
like this invention, both are stationed so that it may become parallel mutually, but since it is the ND filter which consists 
of a comparatively flexible ingredient, the ghost who the parallel may collapse, or curvature may arise and arises with 
an ND filter and an image sensor in this case is set to two, and it is possible that the ghost also becomes easy to be 
conspicuous compared with the former using one ND filter. 

[0083] Like the gestalt of the above-mentioned implementation then, by making 1st ND filter 22 by the side of an image 
larger than 2nd ND filter 23 by the side of a body The flux of light which produces a ghost with the 2nd small ND filter 
23 and small image sensor 8 of area the thing since 1st ND filter 22 with a big area is passed twice, the reinforcement 
can decline, and can show the ghost who should be set to two as one, and using one conventional ND filter, and **** — 
only an equivalent ghost will be produced. 

[0084] Drawin g 7 and drawin g 8 show the gestalt of operation of the 2nd of the collimator of this invention taking lens. 
[0085] The point that the gestalt of this 2nd operation is different as compared with the gestalt of said 1st operation 
Since it is only the location in which thing 29a for moving the ND filter attachment component 5 among the connection 
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pins of the rotation arm 29 was formed Only an important section is shown in a drawing and the explanation omits the 
explanation by ****** which attaches the same sign as the sign given to the same part in the collimator of the taking 
lens applied [ difference / above-mentioned ] to the gestalt of said 1st operation to each part of a drawing about a deed 
and other parts. 

[0086] The drive 32 of each diaphragm wings 3 and 4 of collimator 1 A of a taking lens and the ND filter attachment 
component 5 consists of rotation arm 34 grade driven by the motor 33 and this motor 33. 

[0087] As for the rotation arm 34, the center section is being fixed to revolving-shaft 33c of the above-mentioned motor 
33. And right end section 34a of this rotation arm 34 is crooked in the shape of [ of"**" ] a character, and when right 
end section 34a of the rotation arm 34 is most located in upper limit among the rotation range, the crooked right end 
section becomes a **** horizontal. 

[0088] The connection pins 35a and 35b small to right end section 34a of the rotation arm 34 are located in a line with 
right and left, connection pin 35c protrudes on the left end section towards the front, respectively, and right end 
connection pin 35a is formed in the point of the above-mentioned right end section 34a again at flection 34b by which 
the crookedness of the connection pin 35b was carried out [ above-mentioned ]. 

[0089] And connection pin 35b to which connection pin 35a located at the tip of right end section 34a was located in 
flection 34b at the connection long hole 21 of the above-mentioned ND filter attachment component 5 extracts, and left 
end connection pin 35c extracts to the connection long hole 17 of a wing 3, and it engages with it respectively free 
[ sliding ] at the connection long hole 27 of a wing 4. In addition, connection pin 35b and connection pin 35c have a the 
same distance from revolving-shaft 33c, and connection pin 35a is longer than the connection pins 35b and 35c of 
others [ distance / from revolving-shaft 33c ]. 

[0090] Therefore, if the rotation arm 34 rotates, since the connection pins 35a, 35b, and 35c of each other will be 
displaced towards the vertical contrary, thereby, it extracts as the ND filter attachment component 5 and the diaphragm 
wing 3, and the wing 4 of each other is moved towards the vertical contrary. And it extracts as the ND filter attachment 
component 5 which extracts as the diaphragm wing 3 which moves in the mutually different direction, and moves in the 
amount of displacement with the same wing 4, i.e., the same rate, and moves in the same direction, and in a wing 3, the 
direction of the ND filter attachment component 5 connected with outside connection pin 35a extracts, and it moves in 
the bigger amount of displacement than wing 3, i.e., a quick rate. 

[0091] According to collimator 1 A of the taking lens which carries out a deer and is applied to the gestalt of the 2nd 
operation Even if it is a time of the right end section in which two connection pins 35a and 35b of the rotation arm 34 
were formed being located in the maximum upper limit The connection pins 35a and 35b are in the same location in the 
height direction, and can make magnitude of the height direction small compared with the collimator 1 of the taking 
lens shown with the gestalt of implementation of the above 1 st. 

[0092] In addition, in the above-mentioned gestalt of each operation, although the edge of the side concerning notching 
of an ND filter was explained using the thing on a straight line, this invention may form a notch not only in this but in 
its core. In this case, the flat triangle produced when the diaphragm opening 30 is extracted can be made into a polygon, 
for example, a rhombus, and, thereby, effect of the diffraction by the flat triangle near in the shape of a slit can be 
lessened. 

[0093] Moreover, in the gestalt of each above-mentioned implementation, although both two ND filters used that the 
permeability of whose is 32%, this invention can also use the ND filter of not only this but different permeability. 
[0094] Furthermore, in the gestalt of each above-mentioned implementation, if it is in the collimator of this invention 
taking lens, the bottom is also good, although what the connection to a rotation arm, each diaphragm wing, and an ND 
filter attachment component formed the connection pin in the rotation arm side, and formed the connection long hole in 
the diaphragm wing and ND filter attachment component side was explained so that a connection long hole may be 
prepared not only in this but in a rotation arm side and a connection pin may be formed in a diaphragm wing and ND 
filter attachment component side. 
[0095] 

[Effect of the Invention] So that clearly from the place indicated above the collimator of this invention taking lens It has 
at least two drawing wings and the ND filter attachment component in which the 1st ND filter was attached. Prepare so 
that an ND filter attachment component may be moved in the same direction as the drawing wing of another side in 
which it is located on both sides of one drawing wing in the direction of an optical axis, and the 2nd ND filter is 
attached so that a part of the notching for the diameter formation of drawing may be covered at the drawing wing of 
another side. While the 1st ND filter of the above extracts, and the 2nd ND filter extracts wrap area for opening and 
making opening larger than wrap area Since the amount of displacement of the 1st ND filter accompanying change of 
the diameter of drawing was made larger than the amount of displacement of the 2nd ND filter In the part with which it 
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sees from an optical axis and an ND filter may lap, permeability is low, and permeability can be comparatively made 
high in the part only one ND filter appears. By this Since the difference of the permeability of this transparence section 
and the part only one ND filter appears is not extremely different Even if the transparence section becomes the 
minimum in a middle diaphragm until it results in a small diaphragm, while being able to mitigate the effect of the 
diffraction by this transparence section and being able to mitigate degradation of image quality, equipment is not 
enlarged in order to realize this. 

[0096] If it is in invention indicated to claim 2, the middle part in the die-length direction is equipped with the rotation 
arm which has the center of rotation. The diaphragm wing by which the ND filter is not attached is connected with one 
rotation edge of a rotation arm. It connects with rotation one end further rather than the end point of the diaphragm [ in 
which the ND filter was attached / which extracts and connects a wing with the rotation edge of another side of a 
rotation arm ] wing by which the ND filter attachment component was attached in the above-mentioned ND filter 
among rotation arms. Since it was made to move each diaphragm wing and ND filter attachment component which 
carry out rectilinear motion by rotation movement of a rotation arm The drive can be made into easy structure, and 
moreover, the difference in the amount of displacement of the 1st ND filter and the 2nd ND filter can be realized with 
easy structure, and it contributes to simplification and a miniaturization of equipment. 

[0097] If it is in invention indicated to claim 3, the 1st connection pin is prepared in one rotation edge of a rotation arm. 
While forming the 1st long hole in the above-mentioned diaphragm wing by which the 2nd connection pin and the 3rd 
connection pin are prepared in the location where the distance from a rotation core is mutually different from the 
rotation edge of another side of a rotation arm at each **, and the ND filter is not attached While forming the 2nd long 
hole in the above-mentioned diaphragm wing by which the connection pin of the above 1st was engaged with this 1st 
long hole, and the ND filter was attached While engaging the connection pin of the above 2nd with this 2nd long hole 
and forming the 3rd long hole in the above-mentioned ND filter attachment component Since the connection pin of the 
above 3rd was engaged with this 3rd long hole, connection on each diaphragm wing and an ND filter attachment 
component, and a rotation arm can be realized with easy structure, and it contributes to simplification and a 
miniaturization of equipment. 

[0098] In the condition of having rotated most to the side which the near rotation edge in which the 2nd connection pin 
and 3rd connection pin of a rotation arm were prepared extracts, and is estranged from opening if it was in invention 
indicated to claim 4 Since it prepared in the location which deflected the connection pin of the above 3rd rather than the 
2nd connection pin in the migration direction of each diaphragm wing, and the direction which intersects 
perpendicularly, it can extract from the center of rotation of a rotation arm, the amount of protrusions to opening and the 
opposite side can be made small, and it contributes to the miniaturization of equipment. 

[0099] If it is in invention indicated to claim 5 thru/or claim 8 Since notching for the diameter formation of drawing of 
an ND filter located [ notching / of an ND filter / which was located in the body side / for the diameter formation of 
drawing ] in the image side in wrap area was made smaller than wrap area The flux of light which produces a ghost with 
the small ND filter and small image sensor of area the thing since an ND filter with a big area will be passed twice, the 
reinforcement can decline, and can show the ghost who should be set to two as one, and using one conventional ND 
filter, and ****-- only an equivalent ghost is produced and increase of **** and a ghost can be prevented. 
[0100] In addition, it does not pass over the configuration thru/or structure of each part shown in the above-mentioned 
gestalt of each operation to what showed a mere example of the somatization which each performs on the occasion of 
operation of this invention, and the technical range of this invention is not restrictively interpreted by these. 



[Translation done.] 
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